We use low-density series expansions to calculate critical exponents for the behavior of random resistor networks near the percolation threshold as a function of the spatial dimension d. By using scaling relations, we obtain values of the conductivity exponent μ. For d=2 we find μ=1.43±0.02, and for d=3, μ=1.95±0.03, in excellent agreement with the experimental result of Abeles et al. Our results for high dimensionality agree well with the results of ε-expansion calculations. 
I. INTRODUCTION In this paper, we discuss some new ideas concerning the properties of random resistor networks near the percolation threshold. ' We (4), we see that PQ) and S(P) are analogous to the magnetization and the magnetic susceptibility, respectively, of a ferromagnet.
This relation indicates that the usual scalingexponent description for critical points can be applied to the percolation threshold P"and that the various scaling relations and universality predictions can be expected to hold as well. Since the order parameter P(P) is a probability P(P) 0. Thus for d~d, = 6, the exponents for cluster statistics near P, are those of the constrained mean-field theory (MFT) for a positive order parameter with a positive cubic term in the free energy'. n=-l, P = l, y= I, and v= -'. where the exponents y"are defined by X"-(P,
We have used our susceptibility series expansions to obtain y", y~, and y, directly, and thus check the validity of the scaling relations. The exponents were calculated by both Pade and ratio methods, and, in general, thege was good agreement between the two techniques. Best values for these exponents are shown in Table IV (iv) By using the scaling relation p =(+ (d -2) v values of the conductivity exponent p were obtained.
